A dopaminergic-glutamatergic basis for the action of amphetamine and cocaine.
The behavioral effects of amphetamine and cocaine are generally considered to be the result of their indirect dopaminergic activity. Recent reports, however, suggest that the activity of the psychomotor stimulants involves not only the dopaminergic but also the glutamatergic system. In the present study the role of the glutamate system in the action of the stimulants was investigated in mice with the use of glutamatergic agonists and antagonists administered either intraperitoneally or intracranially into the striatum. CPP, an NMDA-type glutamate antagonist, given systemically or intrastriatally, blocked stereotypy induced by either amphetamine or cocaine. These results represent pharmacological evidence that the glutamate system is an essential component in the expression of the stereotypic effect of the psychomotor stimulants, and that a locus of this action of glutamate is in the striatum. These conclusions were supported further by the observation that NMDLA administered focally into the striatum caused stereotypy which was indistinguishable from that produced by either amphetamine or dopamine. Stereotypy induced by amphetamine injected into the striatum was blocked by CPP or sulpiride administered either systemically or directly into the striatum; in contrast, stereotypy induced by NMDLA given into the striatum was blocked by CPP but not by sulpiride, regardless of whether the antagonists were presented systemically or into the striatum. The data suggest that stereotypy induced by amphetamine or cocaine is mediated by a dopaminergic activation of a glutamatergic system within the striatum.